Background: The estimatation of the age of persons who are assumed to be older than 18 years, it is particularly important to evaluate the progress of ossification of the epiphysis at medial end of clavicle, because all other developmental systems under examination have completed their growth by this time. The present study has been undertaken to study roentgen graphically the epiphyseal appearance and fusion of medial end of clavicle in subjects between age group of 20 to 25 years. Material & Methods: A community based cross sectional study done on randomly selected subjects of both sexes having age between 20 to 25 years of age amongst the visiting to MLC -OPD in Mahatma Gandhi Hospital /Mathuradas Mathur Hospital Jodhpur who will fulfill the selection criteria, after proper history taken in relation to age estimation, availability of cert ificate indicating the age of birth or any such relevant document and physical examination. Results: In present study, majority of cases show complete union at 22 years for both males and females. There is no variation in mean ages when sex comparison were made for the age of complete fusion. Conclusion: We concluded from the present study that the complete epiphyseal union at medial end of clavicle in population of Jodhpur region occurred at the age of 22 years, in both males and females.
Introduction
Age estimation is a common feature and problem of Forensic practice all over the world. In a country like ours it is more so, since illiteracy is a common feature and awareness for birth registration is too less. Scientific determination of age of an individual is a necessity for the law enforcement agencies in both civil and criminal matters. Various processes and methods of age estimation have been evolved through decades. As a matter of fact, ageing of the human being starts right from the moment of conception. During the span of life, various features of development and growth occur in chronological order. A systematic study of ossification of bones is helpful in assessing the age. The establishment or confirmation of personal identity is primarily the job of investigating agency but these investigating agencies or courts require the help of a medical man for that purpose 1 . The medical man by ascertaining age, sex, race and stature etc. assists the investigating agencies or courts to establish or www.jmscr.igmpublication.org Impact Factor (SJIF): 6.379 Index Copernicus Value: 71.58 ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v6i3.47 confirm identity of an individual in certain criminal and civil cases 2 . The bones of the human skeleton develop from separate ossification centers and growth from these centers of ossification progresses till the bone is completely formed. The Clavicle is a long bone with a medullar cavity like the other long bones and first fetal bone to undergo ossification by membranous ossification without prior endochondral ossification, unlike other long bones. The ossification initially starts with two primary ossification centers, one medial (sterno-mastoid pectoralis major end) and the other lateral (trapezius deltoid end) during 5th and 6th fetal week 3, 4 . So, to determine the period of age between 20-25 years the epiphyseal union at medial end of clavicle is studied in this part of the world as several studies indicate that medial end of clavicle unites at about the age of 22 years, according to reddy fusion of medial end of clavicle occur at 20-22 years. To estimate the age of persons who are assumed to be older than 18 years, it is particularly important to evaluate the progress of ossification of the epiphysis at medial end of clavicle, because all other developmental systems under examination have completed their growth by this time. These changes can be studied by means of radiological examination (X-rays). From X-rays the earliest appearance and subsequently the rate of growth of the ossification centre can be watched. Roentgenographical method has however its own limitations though they are insignificant as compared to those of the other methods. Continuity of the bone pattern at one level may overlap and obliterate a break in the continuity at another level and may further obscure the picture. Also, the epiphyseal line may be obscured by superimposition of shadows of soft parts. Of the forensic methods recommended for age estimation, evaluating sexual maturity shows the largest range of variation and therefore should be used for age determination only in conjunction with an evaluation of skeletal maturity and tooth development. From the study of various workers, it is well settled that there is not only variance in the timing of epiphyseal union in India and abroad but also in different states of India. Variation in the time of union so observed was attributed to factors like: climate, race, nutrition, heredity, sex, dietary habits and socio-economic status of population. Owing to variation in climate, dietary, hereditary and other factors affecting the people of different provinces of India, it cannot be reasonably expected to formulate a uniform standard for determination of age of union epiphyses for the whole of India 5 . Due to the progressive development of bones, aging of skeletons under the age of 25 can be more easily accomplished utilizing the order of epiphyseal fusion in the long bones. The medial clavicular epiphysis matures relatively slowly. In the human skeleton, it is generally the last long bone epiphysis to fuse. Its developmental stage is therefore useful when estimating age of living persons involved in criminal proceedings. The present study has been undertaken to study roentgen graphically the epiphyseal appearance and fusion of medial end of clavicle in subjects between age group of 20 to 25 years.
Material & Methods
A community based cross sectional study done on randomly selected subjects of both sexes having age between 20 to 25 years of age amongst the visiting to MLC -OPD in Mahatma Gandhi Hospital /Mathuradas Mathur Hospital Jodhpur who will fulfill the selection criteria, after proper history taken in relation to age estimation, availability of certificate indicating the age of birth or any such relevant document and physical examination.
Inclusion criteria 
MLC cases of supposed age 20-25 yrs brought for age estimation by police to dept. of forensic medicine and toxicology included in the study.  THOSE cases were selected who had a valid proof of exact date of birth is and also consented to participate in the study. Satisfying the inclusion criteria were excluded from the study who had documentation for date of birth younger then 20 years of age & above 25 yrs of age. In this study, one hundred subjects were taken (fifty males and fifty females) from Jodhpur between age group of 20-25 years.
The individuals selected for study were in the age range of 20 to 25 years further grouped into one year intervals of 20-21yrs, 21-22 yrs, 22-23 yrs, 23-24 yrs, 24-25 yrs with equal numbers of both sexes included in each age interval. Age of each individual studied was confirmed from a valid date of birth certificate likesecondary school certificate, Aadhar card, driving license, passport, ration card or voter's identity card. Age, as stated by them was further confirmed by obtaining a copy of birth certificate or school record duly verified by the head of the school & confirmation from the parents. The results for union of epiphyseal center for medial end of clavicle were assessed considering a stage five system proposed by Schmeling et al (2004) 6 and categorized into following group centre not appeared, centre appeared but no fusion; centre appeared with partial fusion; completely fused with fusion line visible or not visible. These can be respectively compared to stages I to 5 of Schmeling's five stage system. The stage 4 & 5 of Schmeling were considered in one group i.e. complete epiphyseal union with or without fusion line. Thus for the purpose of statistical analysis, the epiphyseal union was divided into following four stages: 
Results
Although equal number of subjects were selected in each age group; they were having different ages, and hence the mean age was calculated for each group (table 1) .
Males
In 20-21 yrs of age group, 0 cases (0%) centre not appeared, 4 cases (40%) centre appeared but no fusion,6 cases (60%) union started but incomplete, 0 cases complete union occurred. in 21-22 yrs age group centre not appeared in zero cases (0%) and 0 cases (0%) shows appearance of centre but no union occurred, in 6 cases (6%) union started but incomplete, in 4 cases (4%) complete union occurred. In age group 22-23 yrs, zero cases (0%) centre not appeared, in zero cases (0%) centre appeared but no union occurred in 6 cases (6%) union started but incomplete, in 4 cases (4%) complete union occurred. In age group 23-24 yrs, zero cases (0%) centre appeared but no union occurred, in two cases (2%) union started but incomplete and in 8 cases (80%) complete union occurred. In age group 24-25 yrs, 3 cases (30%) union started but incomplete& in seven cases (70 %) complete union occurred (table 2) .
Females
In age group 20-21 yrs, in zero cases (0%) centre not appeared, in 6 cases (60%) centre appeared but no union occurred, in 4 cases (4%) union started but incomplete, in 0 cases complete union occurred. In age group of 21-22 yrs, centre not appeared in zero cases, centre appeared but no union in zero cases, in eight cases (80%) union started but incomplete, in 2 cases (2%) complete union occurred. In age group 22-23 yrs, 0 cases shows centre not appeared and 0 cases shows appearance of centre but no union, in three cases (30%) union started but incomplete and 7cases (70%) shows complete union. In age group 23-24 yrs, 0 cases shows centre not appeared and 0 cases shows appearance of centre but no union, in three cases (30%) union started but incomplete and 7 cases (70%) cases shows complete union. In 24-25 yrs age group, complete union occurred in 10 cases i.e. 100 % (table 3) . Comparison of the age range of complete union of medial end of clavicle for males and females does not show statistically significant relation (table 4) . For the three different stages of fusion of the epiphyseal centre for medial end of clavicle the variation in mean age of males and females showed statistically significant results for stage C (incomplete union) of the present study. The commencement of fusion of epiphyseal centre started about more than a year earlier in females as compared to males (table 5). 
Conclusion
It is concluded from the present study that the complete epiphyseal union at medial end of clavicle in population of Jodhpur region occurred at the age of 22 years, in both males and females. Hence, epiphyseal union of medial end of clavicle can be used as a parameter to ascertain age between 20-25 years along with other bony parameters. However, these figures cannot be applied to the other races and geographical areas in criminal investigations as different races and different populations have variations in the age of union of medial end of clavicle.
